Experimentally induced diabetes worsens neuropathology, but not learning and memory, in middle aged 3xTg mice.
Alzheimer's disease (AD) is the primary cause of dementia in the elderly. The cause of the disease is still unknown, but amyloid plaques and neurofibrillary tangles in the brain are thought to play a role. However, transgenic mouse models expressing these neuropathological features do not show severe or consistent cognitive impairments. There is accumulating evidence that diabetes increases the risk for developing AD. We tested the hypothesis that experimentally induced diabetes would exacerbate cognitive symptoms in a mouse model of AD. Diabetes was induced in 12-month old 3xTg mice using streptozotocin (STZ; 90mg/kg, i.p., on two successive days). Hyperglycemia was verified by sampling blood glucose levels. Three months after injection (at 15 months of age), the mice were behaviorally tested in the Morris water maze and contextual fear conditioning. Subsequently, the hippocampal region was examined using immunohistochemistry (6E10 antibody for amyloid) and immunoblotting (AT8 antibody for phosphorylated tau). No differences were found in learning or memory between the vehicle-treated control and STZ-treated groups. A significant increase in the number of amyloid-positive plaques was observed in the subiculum of STZ-treated mice; very few plaques were seen in other hippocampal regions in either group. No differences in AT8 load were observed. These results reinforce that amyloid plaques, per se, are not sufficient to cause memory impairments. Further, while diabetes can enhance this aspect of brain pathology, the combination of disrupted glucose metabolism and the transgenes is still not sufficient to cause the severe cognitive impairments associated with clinical AD.